Apoptosis induced by benzyl isothiocyanate in gefitinib-resistant lung cancer cells is associated with Akt/MAPK pathways and generation of reactive oxygen species.
Gefitinib is the first targeted drug approved for non-small cell lung cancer (NSCLC) treatment. Clinical trails showed that patients with certain clinical and histologic characteristics (such as women, patients of East Asian descent, no history of smoking, and adenocarcinoma) had higher rates of response and overall survival. Despite excellent clinical response to gefitinib in certain NSCLC patients, nearly all patients who respond initially to gefitinib later develop drug resistance. Isothiocyanates have been shown to possess antitumor activity, inhibiting several types of cancer cells growth. However, there are limited studies on their effects on chemoresistance of cancer cells. In this report, we found that benzyl isothiocyanate (BITC) inhibited gefitinib-resistant human NSCLC cells growth by inducing apoptosis in a dose-dependent manner, and activated caspase-3. There were no effects of BITC on epidermal growth factor receptor and multidrug resistant proteins expression. BITC caused cell cycle arrest at G2/M phase, reactive oxygen species generation, and glutathione depletion. Akt activity and NFκB transcriptional activation were suppressed; mitogen-activated protein kinase and activator protein 1 (AP-1) were activated. Our results demonstrated that BITC overcame gefitinib resistance in lung cancer cells. The further understanding of the anti-resistance mechanism of BITC would contribute to establish it as a potent lead compound for the synthesis of novel anticancer drugs.